Cytoplasmic accumulation of the RNA binding protein HuR is central to tamoxifen resistance in estrogen receptor positive breast cancer cells.
With prolonged exposure, a majority of estrogen receptor positive cancers develop resistance to tamoxifen and subsequent therapies including selective estrogen receptor modulators (SERMs) and aromatase inhibitors (AIs). While much is known about overexpression of key growth promoting receptors including EGF, erbB2/Her2 and IGF receptors and subsequent activation of MAPK signaling associated with resistance, the underlying mechanism in the development of resistance still remains unknown. We found that inhibition of JNK, a member of the MAPK family, decreases cytoplasmic accumulation of the RNA binding protein HuR. This data combined with previous reports that erbB2/Her2 and IGF-IR signals through JNK, led us to hypothesize that cytoplasmic accumulation of HuR may be a key contributor to development of tamoxifen resistance. Therefore, we tested the effect of HuR expression on tamoxifen responsiveness in both tamoxifen sensitive MCF7 and tamoxifen resistant BT474 cell lines. We found that decreasing the cytoplasmic HuR levels in the cells increases tamoxifen responsiveness in both cell lines. Conversely, the overexpression of HuR establishes tamoxifen resistance in MCF7 cells. Therefore, our data indicate that HuR is central to tamoxifen resistance. Interestingly, we found that acute exposure (24 and 48 h) of MCF7 cells to tamoxifen increased cytoplasmic levels of HuR and concomitantly it's ligand pp32, suggesting a novel molecular mechanism of resistance and acute response to tamoxifen through increased stability of mRNA transcripts that code for drug-resistant transcripts. Indeed, evaluation of primary breast tumors revealed a correlation between tumor grade, tamoxifen responsiveness and cytoplasmic HuR status. Therefore, inhibition of the cytoplasmic accumulation of HuR concomitantly with the administration of current therapeutics may be a successful treatment strategy. Our data describe a novel mechanism for the development of tamoxifen resistance and is the first study to identify an RNA binding protein as a key mediator of resistance in breast cancer cells.